Relationship between vitamin K-dependent carboxylation and vitamin K epoxidation.
It has been postulated that the liver microsomal conversion of vitamin K hydroquinone to its 2,3-epoxide (epoxidase activity) is coupled in some obligatory fashion to the vitamin K-dependent carboxylation (carboxylase activity) event also occurring in microsomes. This hypothesis is supported by the observations that the requirements for the two reactions are similar and that conditions that promote increased carboxylation increase the epoxidase activity. It has now been shown that both of these reactions are localized in the rough microsomal fraction of a cellular homogenate, and that both activities appear to be located on the luminal rather than the outer surface of microsomal membrane vesicles. The epoxidase activity has been found to be enriched as the microsomal carboxylase activity is fractionated, and a microsomal inhibitor of the carboxylase activity had been shown to also inhibit the epoxidase activity. The enzyme glutathione peroxidase inhibits both of these activities, suggesting that a hydroperoxide of the vitamin might be an intermediate for both reactions. The organic hydroperoxide t-butyl-OOH has also been shown to have weak vitamin K-like activity in an in vitro system. These data strengthen the hypothesis that these two reactions are related, perhaps through a common intermediate, but do not provide a definite molecular role for this interrelationship.